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n Crystal structure of human lithostathine, the pancreatic
inhibitor of stone formation. Jay A Bertrand, David Pignol,
Jean-Paul Bernard, Jean-Michel Verdier, Jean-Charles
Dagorn and Juan Carlos Fontecilla-Camps (1996). EMBO
J. 15, 2678–2684.
Human lithostathine (HLIT) is a pancreatic glycoprotein
which inhibits the growth and nucleation of calcium carbonate
crystals. The crystal structure of the monomeric 17 kDa HLIT
was determined at 1.55 Å resolution. The C-terminal domain
of HLIT shares a common architecture with the C-type
lectins. However, HLIT does not bind carbohydrate  nor does
it contain the characteristic calcium-binding sites of the C-
type lectins. Eight acidic residues which are separated by
regular 6 Å spacings form a patch on the molecular surface.
This arrangement coincides with the distribution of calcium
ions on certain planes of the calcium carbonate crystal,
suggesting how the protein disrupts crystal growth.
3 June 1996, The EMBO Journal
n The crystal structure of the ternary complex of T.
thermophilus seryl-tRNA synthetase with tRNASer and
a seryl-adenylate analogue reveals a conformational
switch in the active site. Stephen Cusack, Anna
Yaremchuk and Michael Tukelo (1996). EMBO J. 15,
2834–2842.
The crystal structure of the ternary complex of Thermus
thermophilus seryl-tRNA synthetase with tRNASer (GGA) and a
non-hydrolysable seryl-adenylate analogue has been
determined at 2.7 Å resolution. The analogue is found in both
active sites of the synthetase dimer but there is only one
tRNA bound across the two subunits. The motif 2 loop of the
active site into which the single tRNA enters interacts within
the major groove of the acceptor stem. This active site takes
on a significantly different ordered conformation from that
observed in the other subunit, which lacks tRNA. Upon tRNA
binding, a number of active site residues previously found
interacting with the ATP or adenylate now switch to
participate in tRNA recognition.
3 June 1996, The EMBO Journal
n Crystal structure of tRNA-guanine transglycosylase:
RNA modification by base exchange. Christophe Romier,
Klaus Reuter, Dietrich Suck and Ralf Ficner (1996). EMBO
J. 15, 2850–2857.
tRNA-guanine transglycosylases (TGT) are enzymes involved
in the modification of the anticodon of tRNAs specific for
Asn, Asp, His and Tyr. The enzyme replaces guanine-34 at
the wobble position of the tRNAs of these amino acids with
the hypermodified base queuine. The crystal structure of
TGT from Zymomonas mobilis was determined at 1.85 Å
resolution. The structure consists of an irregular (b/a)8 barrel
with a tightly attached C-terminal zinc-containing subdomain.
The packing of the subdomain against the barrel is mediated
by an a helix, located close to the C terminus, which displaces
the eighth helix of the barrel. The structure of the TGT in
complex with the queuine precursor, preQ1, suggests a
binding mode for tRNA where the phosphate backbone
interacts with the zinc subdomain and the U33G34U35
sequence is recognized by the barrel.
3 June 1996, The EMBL Journal
n Structural basis of light harvesting by carotenoids:
peridinin-chlorophyll-protein from Amphidinium
carterae. Eckhard Hofmann, Pamela M Wrench, Frank P
Sharples Roger G Hiller, Wolfram Weite and Kay
Diederichs (1996). Science 272, 1788–1791.
Peridinin-chlorophyll-protein, a water-soluble light harvesting
complex that has a blue-green absorbing carotenoid as its main
pigment, is present in most photosynthetic dinoflagellates. Its
high-resolution (2.0 Å) X-ray structure reveals a
noncrystallographic trimer in which each polypeptide contains
an unusual jellyroll fold  of the a helical amino- and carboxyl-
terminal domains. These domains surround a hydrophobic
cavity filled by two lipid, eight peridinin, and two chlorophyll a
molecules. The structural basis for efficient excitonic energy
transfer from peridinin to chlorophyll is found in the clustering
of peridinins around the chlorophylls at van der Waals distances.
21 June 1996, Science
n Structural analysis of substrate binding by the
molecular chaperone DnaK. Xiaotian Zhu, Xun Zhao,
William F Burkholder, Alexander Gragerov, Craig M Ogata,
Max E Gottesman and Wayne A Hendrickson (1996).
Science 272, 1606–1614.
DnaK and other members of the 70 kDa heat-shock protein
(hsp70) family promote protein folding, interaction, and
translocation, by binding to unfolded polypeptide segments.
These proteins have two functional units: a substrate-binding
portion binds the polypeptide, and an adenosine triphosphatase
portion facilitates substrate exchange. The crystal structure of a
peptide complex with the substrate-binding unit of DnaK has
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been determined at 2.0 Å resolution. The structure consists of a
b sandwich subdomain followed by a-helical segments. The
peptide is bound to DnaK in an extended conformation
through a channel defined by loops from the b sandwich. An
a-helical domain stabilizes the complex, but does not contact
the peptide directly.
14 June 1996, Science
n Crystal structure of DMSO reductase: redox-linked
changes in molybdopterin coordination. Hermann
Schindelin, Caroline Kisker, James Hilton, KV Rajagopalan,
Douglas C Rees (1996). Science 272, 1615–1621.
The molybdoenzyme dimethylsulfoxide (DMSO) reductase
contributes to the release of dimethylsulfide, a compound that
has been implicated in cloud nucleation and global climate
regulation. The crystal structure of DMSO reductase from
Rhodobacter sphaemides reveals a mono-oxo molybdenum
cofactor containing two molybdopterin guanine dinucleotides
that asymmetrically coordinate the molybdenum through their
dithiolene groups. The change in pterin coordination between
the Mo(VI) and Mo(IV) forms suggests a mechanism for
substrate binding and reduction by this enzyme.
14 June 1996, Science
n Structure of bacteriophage T4 RNase H, a 5¢ to 3¢
RNA–DNA and DNA–DNA exonuclease with sequence
similarity to the RAD2 family of eukaryotic proteins.
Timothy C Mueser, Nancy G Nossal and C Craig Hyde
(1996). Cell 85, 1101–1112.
Bacteriophage T4 RNase H is a 5′ to 3′ exonuclease that
removes RNA primers from the lagging strand of the DNA
replication fork and is a member of the RAD2 family of
replication and repair nucleases. The crystal structure of the
full-length native form of T4 RNase H has been solved at 2.06
Å resolution in the presence of Mg2+ but in the absence of
nucleic acids. The most conserved residues are clustered
together in a large cleft with two Mg2+ in the proposed active
site. This structure suggests how the widely separated
conserved regions in the larger nucleotide excision repair
proteins, such as human XPG, could assemble into a structure
like that of the smaller replication nucleases.
28 June 1996, Cell
n Crystal structures of a complexed and peptide-free
membrane protein–binding domain: molecular basis of
peptide recognition by PDZ. Declan A Doyle, Alice Lee,
John Lewis, Eunjoon Kim, Morgan Sheng and Roderick
MacKinnon (1996). Cell 85, 1067–1076.
Modular PDZ domains, found in many cell junction-associated
proteins, mediate the clustering of membrane ion channels by
binding to their C terminus. The X-ray crystallographic
structures of the third PDZ domain from the synaptic protein
PSD-95 in complex with and in the absence of its peptide
ligand have been determined at 1.8 Å and 2.3 Å resolution,
respectively. The structures reveal that a four-residue
C-terminal stretch (X-Thr/Ser-X-Val-COO–) engages the PDZ
domain through antiparallel main chain interactions with a b
sheet of the domain. Specific side chain interactions and a
prominent hydrophobic pocket explain the selective
recognition of the C-terminal consensus sequence.
28 June 1996, Cell
n Crystal structure of the conserved core of HIV-1 Nef
complexed with a Src family SH3 domain. Chi Hon Lee,
Katie Sakseia, Urooj A Mirza, Brian T Chait and John
Kuriyan (1996). Cell 85, 931–942.
The nef gene of human and simian immunodeficiency viruses
(HIV-1, HIV-2, and SIV) codes for a protein that is critical for
the development of AIDS and although Nef is clearly essential
for disease progression the mechanism of its action is poorly
understood. The crystal structure of the conserved core of
HIV-1 Nef has been determined in complex with the SH3
domain of a mutant Fyn tyrosine kinase (a single amino acid
substitution, Arg96→Ile), to which Nef binds tightly. The
conserved PxxP sequence motif of Nef, known to be important
for optimal viral replication is part of a polyproline type II helix
that engages the SH3 domain in a manner resembling closely
the interaction of isolated peptides with SH3 domains.
14 June 1996, Cell
n Structure and mechanism of inosine monophosphate
dehydrogenase in complex with the immuno-
suppressant mycophenolic acid. Michael D Sintchak,
Mark A Fleming, Olga Futer, Scott A Raybuck, Stephen P
Chambers, Paul R Caron, Mark A Murcko and Keith P
Wilson (1996). Cell 85, 921–930.
The structure of inosine-5′-monophosphate dehydrogenase
(IMPDH) in complex with IMP and mycophenolic acid
(MPA) has been determined by X-ray diffraction. IMPDH
plays a central role in B and T lymphocyte replication; MPA is
a potent IMPDH inhibitor. IMPDH comprises two domains: a
core domain, which is an a/b barrel and contains the active
site, and a flanking domain. MPA inhibits IMPDH by acting
as a replacement for the nicotinamide portion of the
nicotinamide adenine dinucleotide cofactor and a catalytic
water molecule.
14 June 1996, Cell
n Structure of 4-chlorobenzoyl coenzyme a
dehalogenase determined to 1.8 Å resolution: an
enzyme catalyst generated via adaptive mutation.
Matthew M Benning, Kimberly L Taylor, Rui-Qin Liu, Guang
Yang, Hong Xiang, Gary Wesenberg, Debra Dunaway-
Mariano and Hazel M Holden (1996). Biochemistry 35,
8103–8109.
4-Chlorobenzoyl-CoA dehalogenase catalyzes the hydrolysis of
4-chlorobenzoyl-CoA to 4-hydroxybenzoyl-CoA. The 1.8 Å
crystal structure reveals that each subunit of the trimeric
n See the Minireview article by Wendell A Lim in the 15 June issue of Structure (volume 4: 657–659).
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protein folds into two distinct motifs. The N-terminal domain
comprises a b sandwich flanked on either side by a-helices.
The C-terminal domain is composed of three amphiphilic a-
helices, and is primarily involved in trimerization. The
structure reveals that Asp145 provides the side chain
carboxylate group that adds to form the reaction intermediate
and His90 serves as the general base in the subsequent
hydrolysis step.
25 June 1996, Biochemistry
n Crystal structures of the binary and ternary complexes
of 7a-hydroxysteroid dehydrogenase from Escherichia
coli. Nobutada Tanaka, Takamasa Nonaka, Tetsurou
Tanabe, Tadashi Yoshimoto, Daisuke Tsuru and Yukio
Mitsui (1996). Biochemistry 35, 7715–7730.
7a-Hydroxysteroid dehydrogenase (7a-HSDH) is an NAD+-
dependent oxidoreductase belonging to the short-chain
dehydrogenase/reductase (SDR) family. It catalyzes the
dehydrogenation of a hydroxyl group at position seven of the
steroid skeleton of bile acids. The crystal structures of the
binary (complexed with NAD+) and ternary (the enzyme
complexed with NADH and 7-oxoglycochenodeoxycholic acid)
and complexes have been determined. 7a-HSDH is an a/b
doubly wound protein having a Rossmann-fold domain for
NAD(H) binding. Upon substrate binding, large conformation
changes occur at the substrate binding loop and the authors
propose a new catalytic mechanism possibly common to all the
enzymes belonging to the SDR family.
18 June 1996, Biochemistry
n NMR structure of a bacteriophage T4 RNA hairpin
involved in translational repression. A quadruple
mutant T4 RNA hairpin with the same structure as the
wild-type translational repressor. Suman R Mirmira and
Ignacio Tinoco Jr (1996). Biochemistry 35, 7664–7674.
The structure of a 16-nucleotide bacteriophage T4 RNA
hairpin, 5′-GCCU[AAUAACUC]GGGC (loop bases in square
brackets), has been determined by NMR spectroscopy. This
RNA hairpin is involved in the translational repression of
bacteriophage T4 DNA polymerase. The data indicate that
the stem is extended beyond the G⋅U pair and that A-form
stacking continues for three nucleotides on the 5′ side and one
nucleotide on the 3′ side. The authors have also determined
the solution structure of a mutant form of this hairpin. The
structural similarities of these two loops help to explain how
two different hairpins, by adopting similar three-dimensional
structures, have the same affinity for the DNA polymerase.
18 June 1996, Biochemistry
n Sequence variation as a strategy for crystallizing RNA
motifs. Amy C Anderson, Brandon E Earp and Christin A
Frederick (1996). J. Mol. Biol. 259, 696–703.
Crystallographic characterization of RNA is limited by the
difficulty in obtaining large, high quality crystals. This paper
outlines several techniques for improving RNA crystals, for
improving the size of those crystals, and for extending the limit
of diffraction. Sequence variations proved more effective in
improving crystal quality than variations in crystallization
conditions, often making the difference between single
crystals and multiply twinned clusters.
21 June 1996, Journal of Molecular Biology
n Crystal structure of a phosphatase-resistant mutant of
sporulation response regulator Spo0F from Bacillus
subtilis. Madhusudan, James Zapf, John M Whiteley,
James A Hoch, Nguyen H Xuong and Kottayil I Varughese
(1996). Structure 4, 679–690. 
Spo0F, a phosphotransferase containing an aspartyl pocket, is
involved in the signaling pathway (phosphorelay) controlling
sporulation in Bacillus subtilis. The 1.9 Å crystal structure of a
Rap phosphatase resistant mutant, Spo0F Tyr13→Ser reveals a
classic Rossmann fold. The active site is formed by three
aspartate residues and a lysine residue which come together at
the C terminus of the b sheet and  accommodate a calcium ion.
The topology and metal-binding coordination at the active site
are similar to those of the bacterial chemotaxis response
regulator CheY. 
15 June 1996, Structure
n High resolution NMR solution structure of the leucine
zipper domain of the c-Jun homodimer. F Keith Junius,
Séan I O’Donoghue, Michael Nilges, Anthony S Weiss and
Glenn F King (1996). J. Biol. Chem. 271, 13663–13667.
The solution structure of the c-Jun leucine zipper domain has
been determined to high resolution using a new calculation
protocol designed to handle highly ambiguous sets of
interproton distance restraints. The domain comprises a coiled
coil of parallel a helices which extends over ten helical turns.
The backbone fold is very similar to that seen in crystal
structures of the GCN4 and Jun-Fos leucine zippers; however,
the Jun leucine zipper dimer is devoid of favorable
electrostatic interactions. A polar asparagine residue, located
at the dimer interface, forms the sole point of asymmetry in
the structure. This residue, which is highly conserved
provides a destabilizing influence that is likely to facilitate the
rapid exchange of zipper strands in vivo.
7 June 1996, Journal of Biological Chemistry
n The structure of Desulfovibrio vulgaris rubrerythrin
reveals a unique combination of rubredoxin-like FeS4
and ferritin-like diiron domains. Fredrick deMaré, Donald
M Kurtz Jr and Pär Nordlund (1996). Nat. Struct. Biol. 3,
539–546. 
This paper describes the crystal structure of rubrerythrin, a
non-haem iron protein from the anaerobic sulphate-reducing
bacterium, Desulfovibrio vulgaris. The structure reveals a
tetramer of two-domain subunits. Each subunit contains a 
four-helix bundle surrounding a diiron-oxo site and a
C-terminal rubredoxin-like FeS4 domain. The four-helix
bundle of rubrerythrin closely resembles those of the ferritin
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and bacterioferritin subunits, suggesting a relationship among
these proteins.
June 1996, Nature Structural Biology
n The crystal structure of the immunity protein of colicin
E7 suggests a possible colicin-interacting surface. Kin
Fu Chak, Martin K Safo, Wen-Yen Ku, Shih-Yang Hsieh
and Hanna S Yuan (1996). Proc. Natl. Acad. Sci. USA 93,
6437–6442.
E-group colicins are plasmid-borne antibiotic-like bacteriocins.
The immunity protein of colicin E7 (ImmE7) can bind
specifically to the DNase-type colicin E7 and inhibit its
bactericidal activity. This paper reports the 1.8 Å crystal
structure of the ImmE7 protein, the first structure to be
determined in the superfamily of colicin immunity proteins. It
consists of four antiparallel a helices similar to a four-helix
bundle structure. A region rich in acidic residues is highly
variable and may be involved in specific binding to colicin.
The authors propose that specificity in the binding interface
arises from charge complementarity.
June 1996, Proceedings of the National Academy of Sciences
of the USA
